years to publish? In spite of these criticisms and unanswered questions, the book fills a big gap in the historical record, giving us the stories of the people on the ground whose voices seldom get heard and working to shatter the prevalent myth that all able-bodied people who could do so simply abandoned the South Bronx in its darkest hours.
This is the second book on solar system planetary probes that Jay Gallentine has written. His earlier effort, Ambassadors from Earth: Pioneering Explorations with Unmanned Spacecraft (Lincoln: University of Nebraska Press, 2009), received the Eugene M. Emme Astronautical Literature Award from the American Astronautical Society. The emphasis in Infinity Beckoned, with its poetic but largely inaccurate main title, is focused on the interplay between the Americans and the Soviets in their efforts to undertake space science missions during the latter Cold War era. For the Russian side, the author concentrates on the story of Lunokhod 1 and 2, rovers sent to the Moon in 1970 and 1973 respectively. For the American side he emphasizes the landers of Viking 1 and 2 in 1976. There is much about both of these stories that is well known, of course, but Gallentine has made a contribution with his efforts to interview veterans of these programs in both nations.
For the Soviet efforts, Gallentine relies on the recollections and the documentary materials that various veterans squirreled away to tell the story of Lunokhod 1 and 2 more thoroughly than ever before attempted in English. Gallentine gained considerable insights from interviews with and documentation provided by Mikolay Babakin, Vyacheslav Dovgan, Ruslan Kuzmin, Mikhail Malenkov, and Izrail Rozentsveyg about work of the Soviet Union's Lavochkin Design Bureau on these rovers. He is to be commended for piecing this story together, especially in his telling of the tough job of building the first robotic rover ever to touch down on another body in the solar system.
Lunokhod 1 soft-landed on the Moon on November 17, 1970, and was intended to operate for ninety days while guided from mission control outside Moscow. The eight-wheeled rover far exceeded its design life and traveled around the lunar Mare Imbrium (Sea of Rains) for ten months while transmitting some twenty thousand TV pictures and over two hundred TV panoramas. It also conducted more than five hundred lunar soil tests. Its design represented a classic Soviet approach to engineering: tough and simple, sturdy and heavy. It looked like a bathtub on wheels; a large convex lid served as the solar array with a tub underneath that housed scientific instruments. Using imagery from a large panorama camera, a five-person team of controllers on Earth sent commands to the rover in real time to control its movement. Until 2010 Lunokhod 1's exact location on the lunar surface was uncertain, but excitement ensued, at least among the space community, when the orbiting Lunar Reconnaissance Orbiter spotted it on the Moon at 38.298 N, 35.198 W.
Lunokhod 2 was a virtual twin of its predecessor, landing on the Moon on January 12, 1973. It operated for four months, covered twenty-three miles of terrain, including hilly upland areas and rilles, and sent back eighty-six panoramic images and over eighty thousand TV pictures. Its final location, unlike that of its predecessor, was never in doubt, and it has been a routine target for laser ranging experiments to the present. Gallentine highlights the excitement of these lunar science efforts, especially the unique feature of roving on the Moon. His account represents a good use of both traditional sources-in this case, for many years unavailable in the West-and interviews with several veterans of the program.
Gallentine does jump back and forth in his narrative between Russian and American efforts. Structuring his American narrative around the Viking 1 and 2 landings of 1976, he uses an approach very similar to how he handled the Russian stories: he interviewed key participants and mined documentary materials. Since NASA is front and center in this story, and since the space agency has always been enthusiastic about recording its history, there was a wealth of records on which to base his account. Viking has been the subject of several earlier books; the gold standard is On Mars: Exploration of the Red Planet, 1958 -1982 (NASA Special Publication-4212, 1984 , by Edward Clinton Ezell and Linda Neuman Ezell. No one, including Gallentine, has ever been more comprehensive in telling this story than the Ezells.
Gallentine also discusses the biology experiments contained on the landers, in addition to the landings themselves, getting a lot of help from a senior scientist, Gil Levin. These experiments were both the most exciting and ultimately most disappointing aspect of the mission. They were designed to ascertain whether or not there was life on the Red Planet, and they found no clear evidence of living microorganisms in the soil near the landing sites. According to most mission scientists, Mars was self-sterilizing. They concluded that the combination of solar ultraviolet radiation that saturates the surface, the extreme dryness of the soil, and the oxidizing nature of the soil chemistry had probably prevented the formation of living organisms on Mars. Gil Levin never accepted that conclusion. He has argued that the Viking experiments had indeed discovered living microorganisms on Mars. After relaying the story of the biology experiments and Levin's central role, Gallentine quotes him as concluding, "The Viking LR tests indicated life … it's time for an objective review" (446). Levin gets more than his share of space in this book to propound his minority view on what the Viking biology experiments actually found.
While a solid contribution, Infinity Beckoned is both more and less than a history of space science in the era it purports to cover. It is more in the sense that it delves into the Lunokhod and Viking missions and provides some fresh perspectives; less because it fails to discuss, except in a cursory way, the many other science missions of the period. This is not the book to read if one is seeking knowledge of the stunning Pioneer and Voyager missions to the outer planets, the latter of which is still operating at the heliopause. It also is not the place to seek answers about the many Soviet/Russian probes sent to Mars and Venus. The Galileo mission to Jupiter, developed during this era, is not even mentioned. John Wesley Powell was an environmentalist, Civil War soldier, scientist, and champion and scholar of the US West; he headed the 1869 Powell Geographic Expedition, during which he led the first known trip by people of European descent through the Grand Canyon via water. In 1890, Major Powell addressed the Select Committee on Irrigation of the US House of Representatives, suggesting that "the arid lands" of the West be governmentally organized into irrigation districts by watershed commonwealths (9). In other words, in 1890 Powell already knew that an increasing human population in that region would require large amounts of water and that unless the government regulated water as a commonly held resource, water distribution in the US West would cause a war. As Jack Loeffler points out in the introduction to Thinking like a Watershed:
Could he have possibly imagined that water would be passed from the San Juan River Watershed beneath the Continental Divide to the greater Rio Grande Watershed through a twenty-three-mile-long tunnel? Or that water would be pumped from the Colorado River to coastal cities to the west and the central valleys of Arizona to the east? Powell's dream of an irrigated agrarian culture in the arid West is rapidly turning into a 3-D urban phantasmagoria wherein virtual reality seductively rearranges Americans' perceptions and practices (11).
